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(57) Abstract: Disclosed is a material for organic electroluminescent devices which is composed of a compound having a specific 
^ structure. Also disclosed is an organic electroluminescent device which comprises an organic thin film layer composed of one or 
^ more layers including at least a light-emitting layer and interposed between a cathode and an anode, wherein at least one layer of 

the organic thin film layer contains the material for organic electroluminescent devices. The material for organic electroluminescent 
ON devices enables to provide an organic electroluminescent device having a high luminous efficiency, excellent heat resistance and 
fj) long life while having no pixel defects. Also disclosed is an organic electroluminescent device using such a material for organic 
J*E electroluminescent devices. 
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ty^o!)^-5-/f;i/i, 1, 8-7^-^-^^ny^-6-^ 
^ 1, 8-7xty^nU V-7-^;l/|, 1, 8 - 7xt 
y7a !) y-9--f;i/S, 1 , 2>— "7^-tlsT.ny is — i 0 — i 
;V £ N 1, 9-7 7 ^-^->'^ny>'-2-^/V^, 1, 9 - 7 m 

p D y - 3— -fM, 1, 9 — ^m-7-^^ny^ — 4 — -f /l' 
S N 1,- 9-7xty7n!)y-5-vf/H, 1, 9 —7 ^~Tls 

7 a y ^ - 6 -/f/H,l, 9--7rn-7->-^C2 y V - 7--Ol^ N 

1, 9-7xty7nr/-8-^/vI, 1, 9-7^-7-v^n 
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]} V - 1 0-^;vl,l, 1 O-^^^y^n y ^ — 2 — /V 3£ % 
1, 1 0-7ity^nU 1, 1 0-7xt^ 

^n!)y-4--{/Vl, 1, 1 !J 

1, 2, g-^m^^^ny^-l-^/l^S, 2,9 - 7 x t ^ 
y y-3--f;Vi,2, y > - 4 - ^ N 

2, 9 — 7^^^^ny^-5--f/V^ N 2, 9 - 7ity7P 

y ^ - 6 - ^/vi,2, 9 ^-r is * & y ^ - 7-^;vs,2, 

9-7xfy7P y y-8-^/vI,'2, 9— 7^-7-v^ny^ 

- 1 0 - 4 si> m , 2, 8-7xtyxp !) y-i - ^;H % 2, 
8 — ^^"^^^ny ^-3-^/1^^, 2, 8-:7;n^>'.xny>' 

- 4 - y( jv ^ , 2, 8-7xty7Pl)y-5-^;VS, 2, 8 
-7x7-y^o !) y-6 - -f/vS, 2', 8— 7xfy^o Jj y- 
7->f/VS, 2, 8 - 7ity^ n IJ y - 9 - 2, 8- 

7xfy^n !) 7 - 1 o-^;v|, 2, 7-7 7 ^-7->-;*ny;>'- 

2, 7-7xtV7P !)7-3-^;H, 2, 7 — 

^^i-^^ny^— 4 f >V S ^ 2, 7-^^^->-^ny^-5 

--T/l^S, 2, 7-^ 7 ^^->'^ny>'-6-'f/^^ > 2, 7-7 
xfyx p y y - 8 - 2, 7-7^-7-^^ny ^ — 9 — 

^/^S^ 2, 7-7xfy7P y y-i o-^;H, 1-7^-7- 

^ A* ^ , 2— 7xti?^/H > 1 - 7x/f 7i^ = A'lf x 2 — 

^^y^x^—^S, 3-7x/f ry = ;H, A - 7 ^ J 

1 0 - 7x/f 7i^ = ;H s 1 - 7x; ^fy^/vS, 

2 - 7x/^rty-;i/S, 3 - 7x7 ^ti? = ;!/i, 4-7^7 
^ 5? - 71/ ^ % 1 0 -7* /"^t^=:/l/£ % 2 - t^ft/y 

, 5-*^rty7y!);H v 3 -7 7f =-;VS, 2 - ^ =^ =• 

3 - ^ ^ /i/ ^ N 2 - ^f ;vt°P'- 71^- l-^/i/ 2- 
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^ f - p - /V — 3 — 4 /\s £ , 2 .— y f ;l/t°n - ;V — 4 — -f A- £ 
2 -/f;i/fc°P-/v - 5 — 4 /\s~&, 3 -^f;l/t 0 n«-^- 1 — 4 
/^£s 3 - ^ f ;l/t°n-;V - 2 - ^/H> S-^^fn^/V- 
4-/f;vl, 3 - ^ f yv^D 1 -^ - 5 - ^;vS, 2 - t — "? 5=- /V 
tfn-;v-4-^/H, 3 - ( 2 - 7 = =■ iv ~7 n tr /V ) fc° n — /v 
— 1 - -f /is £ N 2-^f;v-l-^^F!);H> 4 - y ^ - 1 
--fy K!)/H, 2-^f^-3-^FU/H, 4 — y *?~ /is — 

2 — t -7 ( f /H — --f V F!)/Vi, 4 - t — 
t7" f - /is i - ^ > K V /vS, 2 - t -7*f;V3 - >T y K V /H&U 5 

4 - t - y* ^ ^ 3 -s{ is k y s m & m if & ti % 0 

v k y *? =- A? m , 3 - 4 z/ f y ^ - ^ * , 5 - v k y ^ = ^ & , 

i^^/H, 7 — -Y y K'J ^-/H, 8 - is k y 

= 2-^5: ^y* t:° y s?^/waE, 3-^5; ^y* tr y v^^s, 

5 - 4 =• # y* t° y ~ /is m , 6 - sf * ^ y ti^^/n, 7 - 

^ ^ y t° y i/-/vx , 8 - > ^ y y* t° 3 - t° y ^ ~ 

/v m , 4 - f y = /\s m > 1 - -r ^ k y ^ s , 2 - -r y k y /y £ > 

FD/H, 4 — f y F!)/vI, KU/H, 6 - 

K!)^S> 7 - y KU ^1, 1 f y^fy KU/vg, 2 - 

^y^yK!);vS, 3--f y^yF!)/H, 4-^ y^f y K!)/> 
S , y^yFD/vi, 6-^y^yF!)/H, 7 - -r y -r 

^Ky^3B, i-*/w^i;H, 2 - # /w<? y* y 3-^7 
/v y* y /y s % 4-*/w^D;n, 9 - # a y y /u m & 0 

— m 5£ ( 1 ) IH *3 »t S R j ~ R 8 , — (2a) & tJ* (2b) 
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ifcl~3 0O7;l/=>^^Stfc*)., -OY-e^£tb3o 

Z.(DY t bT«,±f3«m^ b< ttlllO^gll ~ 4 0 © 

T ?V * jV m T? * rf 7C =ft 00 /5 S # if tl £ o 

— xt (1) fc: *3 5 R ! ~ R 8 s - Jtt Sfc (2a) "0* (2b) 

nWk(Dm}%mw 6 ~ 1 8 © 5r # & u* -ns * * -<? a> s 0 

!i^S, 3 - 7 =c -T is V V % 4 - 7xty MJ/kS, 9-7 
xty M);H, i-t7n = /vi^ 2--f-7^±^/v^, 9 
— -^T^i? — /!^, 1 - If l/ = /H, 2 - fc° 1/ A- £ „ 4 - t° \s 
= 2-tT7x=/l/^A-I, 3 - fc* 7 x ^;V-f ;H , 4 - tf 

7 x-;V^;l/l, p-^-7x^;l/-4--l';VS, p - ^- 7x 
- 3 - ^f;Vl, p - ^- 7x^/1/ - 2 — m - ^ — 7 

:x A- — 4 f A Us N m — ^ — 7 xl ;V — 3— •i'/VS, m — ^ — 

7^^/V-2-^/i^^, o - MJ/vSs m- p - Ml 

£ „ p - t-7f/V7x=;i/S, p - ( 2 - 7 xl =. -7° v t° ) 
;7 m — A- ^ N 3 — ^ f /i^ - 2 - t7f yi'S, A-^Tjv— 1— -7- 
7 f- 4-^f;v-l - 7yMJ;H, 4' - ^ f /nf7x 

^/I'^^lj"- t -7f /V - p - ^^7x=/l/-4 - ^/l/S, 
o-^=/Vl, m - ^ ^ - 7 v ^ p - 7 ^ =- J^M , , 2, 3 — 
f ]} ;V m , 3 , 4 - df- 1/ V A* £ , 2 , 5 - dp- V A> £ & "O* ^ 

fe^Tt, 7x=;Vg N 1 - t7f /H, 2-t7f/Hi, 9 
-7xtVH/H, 2-t*7x=;l/^f/H, 3 - t'7x-;l/^ 
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jv m , 4-^7i=;i/^/vS, p .- h V )V M R 3 , 4 - ^ -> y 

— fig ^ ( 1 ) (C $5 It 5 R ! ~ R 8 , - ^ ^1 (2a) & T>* (2b) 

4 o co t y — ;i-jr*c^m\-$, u< ra , s & u < « &t § m <d 
o co ^ # m m. 7k m s x»m if k m # m & m if h ti z> 0 

— 5£ (1) }u ^3 it 5 R i ~ R 8 , — j& 5£ (2a) & "0* (2b) 
^SbMt^R 9 ~R 15 ^^X^,gm i b.b<«^*mcO^^#[7~ 

ttli, $1 7L it % -< ^ ^ /^ X , 1 "7i = 
/l/ ^ 5=- ^ „ 2 - 7x^;l/xf /H, 1 — 7 rc = 71^ y 7° xi t° /]/ 

^ N 2-7s=A"f y'7*ntf/Hl, 7x^;V-t-7'f;Vi, a 

1 - a - 7"7f 2 — a — ~r 7 

f/i/xf l-a-t7f/v^y7Pf;vS, 2 - a - 1~ 7 

f/Wy^nf/H, ^-t7f/Mf/vS, l-jS-^-^^-zl' 
^ ^ A' X , 2,-$-7-7^>V=z.=f-,vm, 1 - J3 - t7f /V^ 7 7° 
nt°;H, 2-j3--7":7^/Wy:7 D PfcWK > 1 - If n 

/i^S, 2 - (i-fny/v) p - ^ a- ^ >- v> a- ^ N 

m — }\"< 1/ *s }V ^ ^ o - ^ JV<< 1/ i? /V ^ „ p - ^ n n ^ 
m-^ n P^y^/vS N o-^nn^y^M, p — 7* 
n^e^<^^7V^ N m-^o^e^^^7i/^, o - 7* v ?r ^ /]s ^ s 
p — 3 — K^^v 5 /^^^ m — 3 — K^^v*/!"^, o - 3— K 'O' 

o-t Kn^^/^y^^i, / ^7^7;H, m - T ^ 
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^/VS, m - is T J V /V £ , o - T =7 -O' & A> & N 1 - t 
Fn^v/-2-7x^;V-{ y / d fM^tJ 5 1 - ^ n u - 2 — 

*^T*k ^< is t> A» m , p-^7/^y^/H, m - is T J -< 
>"2//W3£, o -^7/ ^y^/H, 1 - 7i=;Pxf 2- 
7 ^ ~ /V ^ ^ , 1 -7x^;P^ y7n fc'^S, 2 - 7 x - ^ 

— « ^ (1) III *5 5 R ! ~ R s - — ^ ^ (2 a) Rt; (2b) 
\zl *5 5 R 9 ~ R ^Stfxollt L < «^emcD^m#:2~ 
4 o OT/^ = ;HttJt L < S $1 & L < iiftio^lt 
2 ~ 3 o co T ;v fr = ^ S t? -5 „ ' . 

;©7;^ = /Hi LTfis 01 *. ff > tr ~ /]/ ^ N 7 y 1 
-^T^^Sv 2-^7-^2, 3-^^=71^^, 1, 3-7"^ 
^ ^? 3i c=../V- S s l-^f/^^/l/g.^f 2 , 2 - -7 

i^/Hf = ;>S, 1 , 2-'77xr;Vt^;l/S, 1 - ^ f ;V7 U 
/v^, l, l--y^f;V7'J/vS, 2-yf/i^7!J;vi, 1-7 
ac /U T V /V X > 2 - 7x=/P7 y £ , 3 - 7i=^7 V >V & s 



3 , 3 - % y 7 1 ^ ^ 7 y /V 



1 , 2 - * f- ;V T V A*. 



1 - 



7 - 1 -7*f=/HXt;3 - 7x=^- 1 — y x 3i /V £ 

«c as ass ^ e> *u £ o 

2 - v> ^ « = ^ if 3: m m & jfif * u o 

— m 5£ (1) lu J) (t 5 R j ~ R 8 , - 1£ 5£ (2 a) & (2b) 

^*3^^R 9 ~R ls ^-u«x^x®m-fcb<«^ffmo^^^:i~ 

4 o cot jvt X y m.Wi&'b L< liitl^^if 6-4 0 
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ffcl ~ 2 0©7;V^r^7^; L < «*f t O^it 1 

~ 2 o c7 y -/V7 ^ yiafttlt b < ttSti©^iii 

~20(D77;^/V7^/ltfc5. 

09 fi£ % tb *l 3& 57: iz. N ^ ^ /v £ s if^S^ ^ o t° m s ^ 

y7'n t°;vl, n — 7*f /I'lv s - y/f^l, t 

— -f ^ & X s n — ^ V ^ X % n — ^ /V S , ii — ^ Zf =5- JV S s 

2 - t K p -> ^ ^ 7^ & , 2 - t K n> ^ V ~f ^ ;V s 1 , 2 

2, 3-i?t Kn= ! ^y-t-7 4 f/l'l > 1, 2, 3 - h !) t Kp 
^rV7 s nk°/l'|, ^na^f;H, l - ^ D pxf 2 - ^ 

v u ^ =f- /V 3§k ^ 2— ^ p P/f y^f 1, 2-^^PPxf 

1, 3-^^Pn07"Pf;H, 2, 
-y^^m, 1, 2, 3 - M^pn7"pf;vS, zf ' n ^ y f- jV 

-f =f- 1, 2 — y* v ^ ^ ^ s 1, 3-^^n^E-fy^° 

o t°M, 2, 3-^7*0* - t - T^f^S, 1, 2, 3-hy 
^n^7°P t'/H, 3- K^f ;H, l-3-Kxf/H s 2 - 
Kxf;H N 2 - 3 — K y :/ f- ;vm , 1 , 2 - 5? a — K ^ 
^ 7^ ^ 1, 3 - v> 3 — K^y7°Pt 0 ;l/S, 2, 3 - v> 3 — K - 
t - :/ ^ /V ^ 1, 2, 3 - b P 3 — K/nf/^S, 7^/^f 

/vS, 1-7? ;xf^i, 2-r 5;if;H, 2-7?;^ 

y 1, 2-5?75/xf /H, 1, 3-^7;ZO 

7°n t°/H, 2, 3-i?7^/-t-^f-^l> 1, 2, 3 - h 
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— t y xf /i/i, 2-vr;o^f^s, i , 

xf;l/| v l, 3 — i? is T / -4 y^n t'/Vl, 2 , 3 - -> T J 
-t-/f;H, 1, 2, i/7;/nf;Vl v =fn^ 
f/l/i, 1 - ^ h p yl/S, 2 - = f Pxf 2 — =. h n 

-f yy'f/VS, 1, 2-v ? ^hc2zn^/v£ N 1, 3-i?xfn^ 
y^n tVH, 2, 3-5? = h P- t'-^f 1, 2, 3- 
H - hn^Pt°;VS v 7^=/i^^ s 1 - t7f /H, 2—^7 
l - 7V MJ/vS, 2 - T Y V jv 9 - T is Y V ;v 
1 - 7xfy f y /H % 2-7xfy b !J;l/S % 3-7^^ 
^by/vS, 4-7xfy MJ/vi, 9-7ify F!);H, 1 

— -^-^^irxi/i/^, 2— -^-7^ir = 7WS, 9--7":7^i?c=./V^ N 
4-7f !i/V7ix^|, 1 - tfkxyl/S, 2 - fc° 1/ = A- 4 
-t°l/x/H, 2-t'7ix/W/Vl, 3 - t'7ix^^/ki N 
4 — tf 7 ~ ;V 4 ;V ^ , p - ^- 7i-;l/-4-'f /H, p — ^ 
-7x^/P - 3 - ^/^S, p — ^ — 2 — ^ A" 3£ ^ m — 
& — 7 x ^ ;V - 4 f A X > m-^-7ix/V - 3 - -I'/VS, m 

- p-t-7f;V7xx;H, p - (2-7rc^/i/^° 
p kVl') T 7 m = A 3— y^/^-2-i-^^/W^, 4-y^/V 
-l-t7f/H, 4-yf/V-l-T7 M/H, 4' - 

A fc* 7 = /V A ;V m , 4 " - t —y^/V— p -^-7 x^;P- 4 

- -Y A £ ; 2-k°n U;H, 3-fn!);H, fc° 7 ^ =- A* X > 2 
-k°y i? = /H, S-^y^xyVi^^-kl^x/H, 2 - 

y K]J/i/S, 3-^y KD/H, 4-^y KD/H, 5 - 4 K 
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y 4 is k v A* m , 6 - a y 4 is k v % 7 - 4 y 4 is k v jv m > 

y* y ^ ~ ^ s 4-^<y/77^^i, 5 - ^yy'77-/H, 
6-^yy'7 7- ^l, 7 - ^<y / 77-/H, 1 - ^ y^y^ 
7 7- ^S, 3-^y^y/77"/H, 4-^y^y/77 = 
5 — f y^yy*77 = 26 * 6-'{y^yy77-/H, 

7 - -Y y -< is y ? y — s 2-^; D/i'i, 3-^; 
4-^yy^K, 5-^; D/i/S, 6-^; !);vs/7-^; y 
/vs. l-^ y^/^n, 3 - ^ y^f-y y ;p 

;H, 7 - ^ y^y U/vS/8-^y^y !)^S, 2-^/^t 
y = 5-^y^tu-A'S, 6-=ar/^-^y=/v^ N 1 - 
*;w^yy;n, 2 - yj ^ y* y ;v ^ N 3 - # /]/ ^ yy;n, 4 
- # ;v y v jv m s 1 - y « -y- y y y is ~ jv m , 2. - y ^ -y- is y 
y ^y^;kS, s-7xfy^ y = 4-y^-y-yyyv? — 
6 - 7xfy7> U ^ = 7 - 7xfy^ U 

8 - 7ify7 !i ^/x/vS/g - 7xfy^ y i;^;H, 1 0 — 
7xt>^ y ^x;VS N l-T^P^-A'S, 2 - T y y v> ^ /V 

3 -t y y -y = ;n, 4-r^y^^^s, 9-7^ys? = 

/v-^ 1, 7-y^-y-yytiyy-2--i'A'S N 1, 7— y m -y- 
77n y y-3-^^l, 1, 7-7ify7nyy-4--i'^ 
^ , 1, 7-7xty^n y y-5 l, 7 - 7 y 

y n y y - 6 -'f />S, 1 ,7 - 7xfy^ c y y - 8 - -Y & N 

1, 7-7^^-ly^n])ly-9-4/^&s 1, 7-y^-y-yyn 

yy-i o-^/vS, 1, 8-7^t77pyy-2-^/H, 
l, 8 - 7ity7P y y-3 - l, 8 — y ^ -y- y y n 

y y-4-^;H,i,8-7it7^o y y-s-y^^i, 
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8 - 7xty^ d y y - 6 - ^^S, l, 8-7i-ty7P!)y 

1, 8-7ity^P !i 1 , 8 

- -7 =^-r y x n y v - l o - A y i, 9 - ? ^ 1~ * & V > 

- 2 — 4 >v £ % i, 9-7ity^ny i , 9 

-^^•7~>'^ny>'-4-'Y/P'X N 1, 9 - ~7 =^1~ 1/ X n V 1/ - 
5 f /1/S, 1, 9-7xt^^o!)y-6-^/Vi^ 1 , 9- 

7ity^ nj) y - 7 - ^^S, i, 9 — 7sty^n y V - 8 

-/f/vS, 1, 9-7sty^n!J X-l O-^S, 1, 10 

- 7 n y y - 2 - l, lo-^^^-^^^y^ 

i, i o-7xt77P y 1, 

1 0-7^t> / ^o^-5-'f^i, 2 , 9-^^-7->-^ny 

7- l--f;vS, 2, 9-7xf77nyy-3-^;V|, 2, 

9 - 7it77P !) y-4-^;H, 2, 9 — 7x>y^B !) y 

- 5 - ^ ;v S , 2, 9 - 7 x f y 7 n. y y-6-^/vS^2, 9 
-7s±y^nyy-7-'f/vI, 2, 9— 7xty^n-y y- 

8- /f/V|, 2, 9-7xt77P yy-l O-^/l/S, 2, 8 

- 77^c-^-y^t2 y y — 1 - ;p ^ „ 2-, 8— 7xty^o y y — 

3. — 2, 8-7xt7^n!)7-4-'f;Vi, 2, 8 — 

7xt77Py7-5-^;vl % 2, s-^^^-^^nyy-e 
-^/H, 2, 8-7xty^pyy-7-^f;i'S > 2, 8—7 

^^y^nyy-9-^/l/g, 2, 8-7^^-y^ny^-lO 

- -Y 2, 7-7xt^^Py 2, 7-7 

rc-T-y^nyy-3-^/i'S^ 2, 7-7xty^p y y-4 - 
a- % > 2, 7-7xfy7oy y-s-'f^S, 2, 7 - t 7 ^ 

^-V^nyy— 2, 7— ^^-^-y^nyy— 8-^r 

2, 7-7xt7^P!)7-9-^;H v 2, 7-7 7 m^ 

y^ny y-i o-'fMi, i-7^^-v ? ^/i^s> 2 - 7x i- 
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-7x;f7i? = /H, 4-7*yf 75??/H5, 1 - ~7 a 7 3r 
f ^=:;i/S, 2 - 7i; tJftv^^/H, 3 - 7 = y ^-t^^/vS, 

4-7x;^tv?^/i/l, 4 - y y 

/i/S, 5 - ^" !);H v 2-*%t^7/y/i'l, 5 - Jr*r 

t^7 7*y ;H> 3 - 77f = 2-fx = ^I, 3-^^ 

= 2 - y <f- )\s M n — jv - 1 - ^ £ , 2-^f;Vt°D'-;V 

-3 - 2 - ^ f /H^'O 1 - - 4 — ^ S > 2 - ^ f ;l^t° 

n — - 5 - ^ A- X , 3 - ^^A'tf P-Zl' - 1 - ^f /H, 3 - y 
f ;Vt°D-;V - 2 --f;H, 3 - y f ;bt°o-;V- 4 -^/WS, 
3 — y f - /Hf D 1 — — 5 — >Y 2 — t — =f- A* tr o — /V - 4 

-^f/P| N 3 - (2 - 7x^^/n t: 0 ) t° p ' — /V — 1 — 4 ;V m , 
2 - y j- ;v - l — f y FIJ^l, 4 — 'jfi'f'A'— l - V KD/vS, 
2 - ^ f - 3 - ^ y K !) 4 - ^ f - 3 - ^f V K U 

2 - t - 7f ;n - ^ y F D ^1 , 4 - t - 7> ;v 1 - -O K !i 
S , 2 - t -7f;v3-^y K!)/H^t;4- t - :/ ^ ^ 3 - 

ft ^ T; % % /Hi,if;vS,7B tf S % 4 y 7° n if;H, 
n - ^ ^ /I- £ \ s -7'f ;t^S s 4 y 7*f /VS S t - y* f- /u'm N n 

•^yf/l'l, n n — ^ y 9 ^ /l^ S > n — t^f ^ 

7j-/H; 1 - t7f^S, 2-t7f/H, p — h V 

&, 4 - br y oc =. ;v m m M £ b 0 . 

* „ — ^ ^ (1) s (2a) X ft (2b) m *5 r N R x ~ 
Rs^i^Lfc^ili^ti^L, 51 VME L T ft ?b Xtt ^ IS 
^(OSiKtilSr^^tSi^, R 9 ^ R i o , XtiRn £ R x 2 

svM!i^^uTiasix«:^ia^j^>ai^fli3tsr^^-rs#^, r x 

~ R 8 s R 9 s Rjo, RnXlFRjjtlttt, - R x - R 2 - s 
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— R 3 — R 4 — N — R 5 — R 6 — ^ — K 7 — R 8 ~^ R s — Rio 

- , - R ! ! - R x 2 - > Eia*Wi3tiUtlis'- (C H a ) 4 
- % - ( C H 2 ) 5-^ - C H = C H - C H = C H - % ~CH 2 
-CH=CH-CH 2 -f^i(ffetl5o 

— 5£ (l) Uijoi/^T, c z Sfi±E- JK ^ (2 a) xii (2 

C zlt LTft, iitf, T O £ &m Yf h ft S o 




£ ; Z fit % ||H< SifiOf^*|[6~l 8 © ^ # 

5 o 

y ^=-jvm, tf7x = /l/i^t)! h y /!> £ 4$ # J5 # £ tv^ 0 
* fc , ±IB7;v^;H^ LXtt, ^f/H, ^ ^ ,v g , 7ntf 
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n — t* is A* S , n — 
n - h U f v'/l^S, n - 7 h 7 
n — ^ *c f" 7 s " is As 3£ , n — 7° 

, 1 - * )V 
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In s L i N N a , C d N M g x Si, T a , S b %L U Z n <D 'J? 

S ]£ $ X — m SI ± <D IS 3* ^ fc> * # If 6> n 5 o 
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'> $ 5 r. i 3»s t* % z> 0 

v sf ^ it e®) RTf T $ ]) ±g^i©^n^ <ffc"4fc # ^ ^ 

^pjcfiELi^fi, Jb ib m % m t m m t <d m k je ?l #1 an s 

2 . 5 2 — 3. 7eVTffc5i:iEF*b< % 2. 8 ~ 
3. 7 eVT^5^btlf*l^„ 

r©i 5 ft ft B iE ft *fc 31 *t & JB 5 £ tT^^fOii 

_t IB jE ft *ft ** t b T fi, TIB-IS!^ (6) RXf (7) T* * 
^5 t> #5 0 £ LV\ 
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( 5£ + ; A r 1 0 R Xfi A r 1 6 .tt , ^ 6 ~ 4 0 f ilf 

9 , Ar 1 1 ~ A r 15 tt, ^H^tb7j<mJ¥^Xte^5ii&:^6~ 
4 0 (D ^='# ^S^fe^.lJi'^ifcp, q, r, s ft, ^tlftlOX 

lilT-fcSo ) 

_h IB — m ^ ( 6 ) R XI ( 7 ) jUfc'V^T, mmikft 6 ~ 4 0 
^fMM(D 5 bv>^jtg^-m 5~4 0O7!)-/Hi lt(t 

■ 7xs/l/,t7f;v,7y h 7 — /V , ^ ^ -7- ^ y ,/v N 1/ ~ /l^ 
n n /]/ „ tf 7 ^ =- )V , ^-7x^;P N fc° n — y /V % 7 7 =■ s 
f- Osr -7 3i =. ;v , ^y/f t7x=;>, t^t^T/D N 7 ^ 
=-/vjy l>7^;K -fy KD^v # ^ ^ y y ^ , bf y *? ;v s 
y>; V /v , 7 ? i/T ~ , T i? 1~ 7 h 7 a* tir 7 is T — /v 

^ }f ix S o 

£ 7h , £ L Jjf( ^ #: 5 ~ 4 0 © T y — l/VX<bLT«, 7 

m n ix v , 7 ^ 1/ >- > t ^ h ^ — 1/ ^ , 7xfyz u V'y, tr 

U \> Z/ N =3 n :=. ;y N t' 7 x ^ y , ^ — 7 ;c = 1/ x t" p - 

y i/y, ^7 ^ - w >- , ^^-^^^w^-, ^i/^^^-^mnix^^ 
1/ >- % t° y u >- % ^ y / y w ^ N 7 ^ 3- 7 v ^ 
ft, ^^iSc^6~4 0(D^#^s^, ^luiiiia^ii 

^/H(xf /vS^f/H, i -7nt°;H,n-7nt°/H, 
s - 7'f/i'S, t — ~7 =F A* M ^Vf/H, ^^r^/H, ^ n 

/VS> f ^ n ^ ^ £ ^ ) -> ^11 1 ~6(D7/V3^rv / 
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p ^ V h^f^l,^^ n ^ /l^ ^" ^ # ) , 

^j^^t 5 ~ 4 o ©7 y -^s,tj^^ic5 ~4 o <?} 7 y — 

,ttt^nfc7^ / K , ^ M ^ 1&: 5 ~ 4 o cot y —^m%^irz> 

7/i, = h o s > ^ n y ^ m =s- & m if h ti & „ 

3 M. ^ * ^ — ^ 2 . 8 e -V U ± CO IE ?L H ^ U $\- t b 
T I* N T IB — *S! 3*: ( 8 ) R X? ( 1 0 ) * $ § t> CO ^ 0 £ b ^ 0 




(8) 



R 



( 5£ f , Ar 1 ', A r 2 ' , 1 ~ 6 ©T^^r^S, 7 ;b 

it 6 — • l 8 ©7 y -/vStfc!) ,Rfi^^#:4~6 or;^;vS 
Xfc* T /l" = =3f-S/S^fcf*^^*#: 6 ~ 1 8 <DT y -/Vitfe5„ 
X '14 , ^ *j!r , -0-Xtt-S-T»*'$*LS5tjKfS«r^b % X 




(9) 
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6 — 1 8 (DT V — /V ^ A r 4 * - A r 7 ' » % -ttb-^Heife^Sr 

^r-r s 5^ u < « u & v> m & & 6 - i 8 <dt v — u 

X 1 , * 3Kf , -O-, - S- , - ( C H 2 ) n - ( n « 1 
- 6 (D H & ) X ~ C (CH 3 ) 2 -Tfc5ifei^^U b 

©Jiissafeott i<> ft < X % X < , X 2 IF X 3 , ^tL 
m , ~ O - , - S - , - ( C H 2 ) „ — ( n « 1 - 6 <D S 
Sic ) X»-C ( C H 3 ) 2 - t? fc 5 3* iS 30% L > •=£ H k fcfc P — t? 

— Jl£ 5£ (8) 25: TJP (9) t fc 1 If 5 A r 1 ' ~ A r 7 \ R % X & 
X 1 - X 3 (D Tjk i~ # * M TJ« id g ^ £ « * fle $| t LXft, # ^ 
yl/H, ^iii 8 - 6 0 7 !)-/^/W^-;W;H, T if 
# ;V -S V fV m , fit 3Sf & 1 8 — 6 0O7P-^7f A/y/^Z-zV 
/H, T ^ y v^ = ;H, 7 x / dr f i? = /WSX « ^ / 7 f 

t° =./ismx& y mi&zfrix^^x hx^^oWi&h b< «isg^cD^ 

it 6 -.6 o©7 y -/vSXttlit L < te^SilcD^JptifcS 

-6 o) (Dmmm^xh 2ix»3i0ttfeL<ftiii 
©^^^6-6 o (D^mm&tikTkmmxteWi&h ^ < temn&: 
<d mmm 3 ~ e o (Dm.mmmx&> % 0 mm-b u< iiift©^y 

if g ^ & L < ilittof t7xyil, g & t> b< 

iti© h y 7Z-;^uit) l < temuWkv-? svit is i/m 

Ar 1 " 




(10) 
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[ 5& * , r 1 ~ r 1 2 r* , zti^tifo&iz, 7i< m m * > ^p^>Ji 

TA^A^, T^^^r^^ T/k^-v^g, ^T;S, 
7 S ^ T ;v ^ „ T/V^^V^/v^^/vS, ^7 /V ^ ;v S s T 

A- * % 7K It * % 7y-;^^^I,i H-S ?rf LTV^tt) J:v> 
3£^;!£mb>!kilt3&&Xte^#^&#*£&^fc > l-^ R 1 ^ R 2 , 
R 3 ^ R 4 , R 5 a 6 > R 7 £ R 8 s R 9 i R 1 0 s R 1 1 t R 1 2 tt 




^#^^^^S^«^T{-^-T — jR 55 ( 1 1) <z> v i* *t a» "C ^ $ 
^1/ -5 o 
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R 13 




(11) 



( 5£ rfr „ R 1 3 ~ R 1 8 tt , ^^^tliSI^ tK l5f % /mh ^ ^ 

7;^/H, T 7 ^ ^ ^ > T tr =. A £ „ 5/ T / S > « 
^S^r^bT^-t^J^T^/*, 7 V;Vl, 7 /V = * # /l* # 
=■ A' X s ^/V^^i/^i, ^ri/I, 7;K^7; ;S, T 

7/l/df;l/7 5 y S,^P7^^-^S>7kf S>T V ' /V ^" V S , 

Sife2^#bTi^TfcJ:v^#;i£&te7k*2^f*3§ : #;i£ : l£*as 

X£r3ft:bb v R 13 ^R 14 ^ R 1 5 £ R 1 6 ^ R 1 7 R 1 8 

— fig 5£ (10) &5 5 A r 1 " , R^R'^^ttitt)* 
K g m S H #1 £ btlis ^/v/^/U/vi, ^ if f£ 1 8 — 6 0 

T y /v ft ;V /-;K;H V 7 if # /W^/P/H, Iff W 1 8 
~ 6 0 CD T y ' — )V T ^ jy )V ~*/ — /V^ /Vl, 7 ^ U v 5 = A S s 7 
^ y df- -y- = ,v x « ^ % / T fc° = ;v S t? 0 g ^ $ X 
v^t£v^ 0 -e$l 1 bb< ttlfi©^*i6~6 o©7!)-/H 

xfttit) u< &m n m <di% m w 3 ~ 6 0) 

mihy^mMxi^m^h b < iiiift?)Kii3~6 00m mm 
s?fc5„ em t> l< tit b < rati 

tit b < tt«il©7/i'tvyilxtt|l'i) b < (iiit 
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<D * b° n fcf ^ ^ ^ 1/ V £ "C h & o 

^^B^ t fcV 1 !, «EL|f©gSft, IE ?L Sr IE ?L M 21 S * 

tt * §8 & * & ir 3 £ t & & * m -e fc § o 

A $g & (ITO) , SMb «S (NESA) % & , IS, 6 & , #i 4? 
tfS 3g J£ -c # 5 0 

$ *t ^ » # it KB ^ * ft V> 3* , * ft: ft tt V ^ !> A s T;i/ 
/V5 ~ VJ±-X%^WJ± - V ^ $ J* & & ^ J? * is ? J* - MS 

* ^ 0j © *k e l * ^ <o & m <o m & is m » # m ^ $ tu 0 

* 3M3J§ ©flELlftil/^, _L 15 — fit 5£ (1) T? £ *l 5 

BEft)' *> s ^ « & &c u fc mwt <D *f A V t° ^ ^ , X t° V 

* 35 © * a e l 3d ^ © # til Ji jjt « w ^ m $ tu * v> 

jfts % — JR fllff # f* 1" ^ S £ t° > * - ^ # ^> ^ Rg tfs £ c ^ i" < , 

is? m J? i- # s i * v> in *je a* & g & $ & * a* J5 < * s * . 
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friz. ^mMRx$mMW% M^x^mm-z^^m i> < nm-t % 
& , # $s m & ^ ti ^ k m ^ £ ti % h (D -c « & ^ o 




( i ) *p : mfe ( i m - i ) <o & & 

3 - K^^ify 2 5. 4 g (9 0 m m o 1) „ # /V 
/^-;H 0. Og (60mmo 1) , RftlO. lg (0. 5 
mmo lK$m^#y?i»2 6. 7g (1 26mmo 1 ) & 1 , 

V 7 Om 1 CISL, t>7y^-l, 2 - V * a ^ 
^i^^i^T^^O. 7ml (6mmo 1) £ #0 X. ^ T /l-- ^~ # SI 
MT> 1 4 H# H 1M f& m m b tc o 

^ m % m. m. * -e > , rn.it * ^ ^ 7k % m z. , ~m 

fiil^iJ±§4i> & y ' /i^ 5 omi ^^ipx., tffttltfc 

p - 7'n ; e7x^;V^;V/^/-;l/ 1 7 . 8 g ( Jfc ^ 9 2 %) £r # 



71 



WO 2005/063920 



PCT/JP2004/019727 



p - "? n "7 =■ ^ 7J )V /« — 8 . 0 - g ( 2 5 m m o 1 ) £r 
h ,p rn is .5 0 m 1 i x-f /V 5 0 m 1 (D K&M b % T 

(1. 6M) 2 1ml (32m mo l)§fJP^L,-40 o C^fe0°C 

& ^ > £f. J£ £r - 7 0 °C £ "T? £P b , * "7 ®§ h y -f y 7° n fc° 
/VI 7ml (7 4 m m o 1) 5 m 1 Cf f?lfcfl 

^ITL, - 7 o °c t? i b# n it # l tc $ x £ a. * -e # m b x 6 h# 
re a # l fc o 

# £fe » & % StSfSiSf 5%it7 Om 1 ^STb ^ m 
-e 4 5 #re«# tfcc 

n 7 x ©ft n -t- k y * j* -v n m b tc 0 

* «K & «ffi©*^ % #fmb;fci|igfi&&atifib N h;vxy-/ 
;V-7;l/^dffyil^}8!it?ffij|L, ( IM - 1) 4 . 0 g 

( JtX 5 6 % ) &r # fc o 
( 2 ) <m^#> ( A - 7 ' ) (D^m 
3 , 3' -S?^n*tT7x=:;l/2. Og (6. 4mmol) „ 
4>'re ( I M - 1 ) 3. 7g (l2. 8mmol),xh^^X 
M)7x^;V*^7^y^7^^ (0) 300mg (0. 25 
mmo 1) , DME * }> * is # 1/ ) 60ml, f U 

$ J* 7k mm (^St ? A 4 . 0 g (3 8mmo 1) £ 7k 3 5 

m 1 f£ ^ ffi ] ^7^d>#H^T2 0 Om 1 ©77^ = tA^^ 
7 8 °C -V 1 8 B# W M # b fc o 

^Oi, -e^^ b, ^tB H e B Sr£S!l b, tJc, ^ * J -frR 

t;^^t>"?Jfc*L"C4. 0 g <o 3|fi *fe iH £r # fc o 
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2 g CO M ffi H H B # tc 0 

Ik N ^tb^40 0 °c, 3. o x i o" 4 p a -efiili, 

*t M W A ( A - 7 ' ) 8 2 0 m g ( 1 . 3mmo 1, JR$2 0 %) 

S: # o FD-MS (7^-;VKfV y^/^a h 

/V ) O SI j£ ft * & & T * -r „ 

FD-MS: calcd for C 48 H 32 N 2 = 636, found, m/z = 636 (100) 
£ tz. N HPLC (^7^A:ODS-3V, ^Wjt@:T-fch~h 
F7k Kn77^=8 5/1 5,^ttlUV^*: 254 

nm, i& S : 4 0°C) ft$T<DW^z, CD h CD CD U & , 9 9. 5% 

•v & o rc „ 

Jb J; t) % # tb Slf tH s @ ft 4*7 1? & S r t % fife SB L fc „ 
#^«2 (ft^ft (A-16' ) O^l] 




5 0 Om 1 077^^C7/l'^y#l^T, 2, 2 ' - i? 7 n 
^lf7x=;l/5 . 0 g (16. 3 m m o 1 ) , ^ m it ( I M - 1 ) 
10. lg (35. 3mmo 1 ) , 7 1>7*^ h U 7x-;V*^ 
"7 4 1/ s**7 r> & (0) 740mg (0. 6 4 m m o 1 ) , DM 
E(S?;*h* 1 5 0ml /Kilt by 9A7k*« 

It 7-^1 0. 2g (9 6mmo 1) *1 2 0mll:^|] 
^Atis 7 8 °c -e 1 5 B# M ft # L fc o 
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* (D & m m. * t? 7£ *p u , tfi±iB^5 jsij l o 

tK s * * s — Ik & ^ * -v- >- "t? his w ttj * & as #• u s -t © # h 

/l^ ^ £ 3 ^ fi^ ifs £ iil T N {h-^^ ( A — 1 6' ) 6. 

9 g (1 0 . 8 m m o 1 % t|X * 6 8 % ) & # „ FD-MSO| 

FD-MS : calcd for C 48 H 32 N 2 = 6 36, found, m/z = 636 (100) 
N HPLC (*7^: ODS-3V, 
U IV / T h 7 Kp75V=8 5/1 5,|{liUV$*: 254 
n m % U m : 4 0 °C) # ffi <D & ^ % £ (O & <D (O U & tt % 9 9. 9% 

^ _h «t "9 N # b tb it b h b f* x S & 4fe T? § r i 3r ft B L fc 0 
^Ifl3 Ukl^ ( B - 3 ) <2> ^ j& ] 
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( i ) * m # ( I M — 2 ) © j£ 

2 !) y b;KD£oP77^3|:7;i,iyf ^ 1, 3, 5 

- MI^B*^y^y7 0 g ( 0 . 2 2 m o 1 ) , # VP y — ;V 
73. 6g (0. 4 4 m o 1 ) „ R <fb A 4 . 2 g ( 2 2 m m o 1), 
ifi* !i -) A 1 8 7 g (0. 8811101.), Y =7 > 7s - 1 , 2 

- ^ n ^ ^2 5 g (0. 2 2 m o 1 ) R 1 , 4 

- S? * D- is 7 0 0 m 1 ^Atl^ 1 0 4 °C T? 1 6 B# Pfl St # b 0 

^ <£> ft , il&tT^^l, tK 6 0 Om i tin z- x -m.4k ^ u >- -v 
tt tBft , til Sr7k"T?iJfci£ b, ^^3S 7j<iuM^ ^ ^nt*IS 

as h 31 ^ 3 0 0 m 1 \c & d> u , y # y a- # 7 ^ t it m b , 

2 2 g©^f|# ( I M - 2 ) (45mmo 1, I|X * 2 0 % ) # 

FD-MS : calcd for C 30 H 19 BrN 2 = 487, . found, m/z = 488 ( 100) , 486 
(95) 

( 2 ) f m ( I M - 3 ) <D # J$ 

3 0 0ml C = OP77^3|C, 7yV^y#l^T, Jt IB (I 
M — 2 ) 9. Og (1 8mmo 1) , li^^nyi'O Omb 
JSL tK 5? = f- A* ^ — As 1 0 0ml Sr A *b , ft # b'ft # b , - 1 

0 °c ^ r£ sp b 7t o 

r — , y;W/V7'f/^!)f |7A (1. 6M^^-fyif ) 1 
4. 8ml (23mmol) ^ 1 O^^ittlTLfc. 

35 v 2Pff«jf|, ^Dihy^y/nt'/H 0. 4 g (5 
6 m m o 1 )^x^7/i,2 5m 1 ^#|Rb7c^|^^2 O^^ItT 

in, 8 B#FfOitt# b7c: 0 

<7}ft , 0 °C fclfam b, 4 m l ^tK 1 0 0 m 1 b 
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it # & Wt * m to l> % ttti Lfc„ 

jfe > i o o m i © 7j< ^ m m ik m ?k -vm ^m&L-, mmm& 
m 7k m m ^ ? * & & k x is m l & „ 

h7t Fn7 7V) 3 0ml {C^^L.^^i^-^l 0 0ml SriP 

i7-v^*nx.Tiii1to^f^^*3r^VN N ^-ff5 . 9 g <d <f m # (I 

M - 3 ) ( 1 3 m m o 1 , J& * 7 1 % ) & # 0 F D — M S OD 

FD-MS : calcd for C 30 H 21 BN 2 0 2 =452, found, m/z=452 ( 1 00) 
( 3 ) *M#: ( I M - 4 ) 
3 0 Om 1 ©Hoq77^3(:7^=fy#iMT, 1 - 7* n ■=& 
-3-3 — K if :> 5 . Og ( 1 8 m m o 1) % *f> HQ #: (IM 
-3) 8 lg (1 8 m mo 1) % 7b7^7MJ7x = ;l/^7 
7^/<7^9A (0) [P d (PPh 3 ) 4 ] 414mg (0. 
3 6mmo 1) , *? * h * Is ^ ? ^ 1 0 Om 1 R & fit Wt 1~ h V V 
A 1 0lt%7j<il5 8 g ( 5 4 m m o 1 ) & A fl , 8 0 °C T? 1 

o r# at # u o 

JCS ^ T ^ > ifitT^iL, h/^y i o 0 in 1 & #P x. , zk 

r. *l £r % ->!)*^'/V*7AtlSL, 4« R0 ffc ( I M — 4 ) 9 . 
2g (1 6mmo 1, Jft 4* 8 8 % ) £ # 7t 0 FD-MS<D$i]5t|£ 
* Sr & T ^ i- „ 

FD-MS : calcd for C 37 H 27 BrN 2 = 579, found, m/z = 580 ( 1 00) , 578 
(90) 
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( 4 ) . tp m f* ( I M - 5 ) (D ^ 
3 0 0m 1 ©£oP7 7^3|i > 7/i/n>#l^T^f^( i 
M-4) 6. Og (10mmol),J3ft7KWl'^^7 0mi;&-0 ? 

7 J< v 5 <f- ;v =c — T /V 7 0ml ^Atl/>*#U^^^-i o °C 
fit *P b o 

^r^,;/w/^f/Hf 6 m i?- W£ ) 7. 

5ml (1 2mmo 1) ^ 1 0 ^^IKIT lfc„ 

II:, 2^f H 1itft, ^^IMj^yyot'^s. 6 g (30 

m m o 1 )^x^-t;1,2 0ml # Jfc b ^ £ 1 0^/5MtTl 
.TL, ^i&T? 6 B#^JS# b7c 0 

^ © # N 0"CI^SI, Iti4m 1 % 7k 1 0 0 m 1 Tf 4fr $i b 
# & £r ^ JJD b % m £ b „ 

& K: % 7 0 m 1 <£> zk R X$ $& f p ik *& 7k T? ffi? \z. m b , ^ W, M & M 

w © & & 5 m # , ^ jbe m m b , #.b ti ft. *£4± a # & t h f 2 

Om 1 |:j§»L, ^^fy 7 Om 1 ^JOx., ^j±TfftB H S B^-5iii 

b to 

f- ^ & m 7L x m w <d m & & n & ^ > -g- it 4 . 1 g <d >p m # ( 1 m 

-5) (7. 5mmo 1, l& *S 7 5 % ) & # fc „ F D - M S <£> ft| 

FD-MS : calcd for C 37 H 29 BN 2 0 2 = 544, found, m/z = 544 (100) 
( 5 ) * HQ #: ( I M - 6 ) © fft 
3 0 Om 1 ©£oP77^="|:7;Myf l^f, 1 - ^ n ^E- 
-3-3-K-<^if^5. Og ( 1 8 m m o 1 ) % * M flc ( I M 
-1) 5. 2g (18mmo 1) , 7 F 7 F !i 7 x=/^7 

7 ^ 7 ^ * ^ (0) (P d ( P P h 3 ) 4 ] 414mg (0. 
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3 6 m m o 1) N *? * h * is =c V 1 0 0 m 1 % ^tt h'J <)A 
1 0fi*%7]c^?^5 8 g (54mmo 1) & Afrl, 8 0 °C T; 1 2 

R j£ **• T & „ itat t^iL, h rc ^ i o omi £ in *. , * 

X. TJK IS fP * % 7K -o JIR ttii £$5#r b.^TK^m^ v- rj7 A-e 

r ft £ , *^^^7 AtSlL, f in # ( I M — 6 ) 5 . 

lg (1 3mmo 1, 1R$7 2%) <£r# 0 F D - M S (D $| £ 

FD-MS : calcd for C 24 H 16 BrN=398, found, m/z=399 (100) , 397 
(93) 

(6) i& ( B - 3 ' ) (D&f& 

1 0 Om 1 77^ = tr;l'='^*i«T, ^ *fi _h IB ( I M - 
6) 2 . 5 g . ( 6 . 3 m m o 1 ) ,, ^'fffl^fc ( I M — 5) 3. 7g 
(6. QmmooO.-xh^^^by^ 7 ^ — sft "7 ^ 
(0) (P d (PPh 3 ) 4 ] 145mg (0. 13mm 
o 1 ),v ? ^ h * V ^ * ^ 5 Om l^Lt^^m^ h y ? A 7 JC $ ft C 
Sfe "7" h •!> !> ^ 2 g ( 1 9mmo 1 ) *T * 1 0ml Id & ft? 3 £ A ft N 
7 8 °C \Z. X 1 5 Biril^U^o 

3 . 7 g «r # it p 

m N h/i^m^Sr^v^T3|II^*!fifiSrfTV^ ^ 4fc ( B - 3 ' ) 
2. 8g (3. 5mmo 1 % IR * 5 5 % ) £#fc 0 F D - M S (D 

FD-MS: calcd for C 60 H 39 Nj = 801, found, m/z = 801 (100) 

HPLC (^7^ : ODS-3 V s fift : 7t h 
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V A* / T h 7 t K D 7 ^ y = 8 5/1 5, ^ttiUV^*: 2 5 4 

n m % S. S : 4 0 °C ) ft <ff © JNf * s - © t> © <^ *6 ^ « N 9 9 . 5 % 
-C *> o 7c: « 

#1 4 [ <fb ^ #1 ( B - 2 8 ' ) <D # j& 3 




( 1 ) * fW ( I M - 7 ) <D & fi£ 
5 0 0 mlC=oR77^3|!:7/V^y#|^TN 1 , 3, 5 
- Mi / n^^^f V 3 0 g . ( 9 4 m m o 1) „ # A- y* — A 1 
8. 8g (6 Ommo 1 ) , ^^iO. 6g ( 3 m m o 1 ) „ M 
V V 2 5 . 5g ( 1 2 0 m m o 1 ) % 1^7^7-1, 2 
-iX^P^.^i7->'^T^>'3. 4g (3 0mmol)Xt^l, 4 
-^t^t> 2 0 0ml I: Atl> 1 0 5 L ft fl* b 1 6B# 
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•=& (D %. , I^it^St^ 7K 1. 5 0 m 1 lr iD x. T S {t. ^ V 
.7 y — # tS * § * tf ^ ffi * SI b o 

a S £r h /l- ^ V \z. & t)> L N ^!)^^/^7A(^ISL, * Rg 
#: ( I M - 7 ) 1 7 g (4 2mmo 1, 1(2? 7 1%) ^#fc 0 F 
d-ms <DWfe%£M$:£lTfc7Fir 0 

FD-MS : calcd for C 18 H n Br 2 N=401, found, m/z=40 1 (M + , 1 00 ) 

( 2 ) + raft: ( I M- 8 ) ©^fife 

3 O Om 1 ©7 7^3(u7/V^yMilT,±E( I M- 7)5. 
Og (12. 5 m m o 1 ) , 115 ft ( I M - 1 ) 3. 9g (13. 
7mmo 1) % f f7^^ M 7i-;l/*7 7fy^7^^ 
(0) 300mg (0. 25mmo 1) % DME ( v> * h ^ ^ 
^ V ) 6 Oml^Kthy (^StM) 7^4. 0 

g ( 3 8 - m m o 1) S: tK 3 5 m 1 & # ] A tb , 7 8 °C T? 1 4 

*(D® S m. U * T? ^ ^ b % #f ffl A & 5 SU b , 7K , * $ J — jv & 
(/'N^tyT^if ttfig|6. i g & # it o 

z. in & * v^y 7J^;V77 7^t'ffSf , b/ny^ffl^tffgi 

U,tr^(IM-8) 5 . 2 g ( 9 . 2 m m o 1 % J& m 7 4 % ) 0 

FD-MS : calcd for C 36 H 23 BrN 2 = 562, found, m/z = 562 (M + , 1 0 0 ) 
( 3 ) * m ft ( I M - 9 ) <£> J# 
3 O Om 1 ©7 7^ 3(C7/V=?y^iT, 4 - 3- K7*n i»^< 
^ -if V 5 . 5g ( 1 9 m m o 1 ) , HO ft ( I M - 1 ) 5. 6g 
(1 9mmo l),7h7^^M)7i^;^7 7^7/-!7^^ 
A (O) 450mg (0. 39mmol),DME ( *? * h dp- 
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is) i 2 omi jttM) & j*frmmt&iwft- h v v a 6 . 

2g ( 5 8 m m o 1 ) Sr*3 0 m 1 leg £r A tb N 7 8 °C ~C 1 

6 b# m » b 1Z o 

* <o & % iSlt^'tls ff tfcj Jl £ 5 S(J b N * $ J - ;v R 
Tfi ^ & 1, X®.& Mi 6 . 8 g & ft 0 

n «r\ b^^y^fflv^tSilb * HQ fle ( I M - 9 ) 6 . 

7 g (1 7mmo b IR$8 9%) Sr ft „ F D - M S <D M M £r 

* % sx t m 7j* -r „ 

FD-MS : calcd for C 24 H 16 BrN=397, found, m/z = 397 (M + , 100) 
( 4 ) 4» M # ( I M - 1 0 ) <£> fife 

500ml ©77^3 tr/v^y^ilT, ^ ffl ffc ( i m - 9 ) 

6. 2g (16mmol),|^7XTHF200ml^rAtb, - 7 

0 tl^^L, S ;l> A* 7 ?- & V 7^ <7 A ( 1 . 6M^^fyi!t) 

1 2 m 1 Sr T b , - 6 5 °C T? 1 . 5 3# RQ ft # b „ 

^ ©t\ yi h M y / n tVH-r^8 . 7g (4 6m 

mol) SriTL, i^rlctiafclL, 8 P# IK] ft # b fc „ 

7^^=i%0 o C(C^^b, « 5 Om 1 % 1Mb 7^ F7^f/V 

7y^=7Al 2 5 m g £r ^ #0 b % Il:tfit? 5 fl# M ft # tfc 0 

$r tB H 3: -5 jfl b % 7k <^ * is ~C & V , h A- ^ is "C ff £ 
b\ tfMflc(IM-lO) 3 . 4 g ( 9 . 4 m m o 1 ) Sr ft „ 
( 5 ) ik&m ( B — 2 8 ' ) <^fi£ 

3 0 Om 1 ©77^3t7;Vd>ggT^rafr( IM - 1 0) 
3. 2 g ( 8 . 8mmol) % ( I M — 8 ) 4. 9g (8. 8m 
mo 1) , ^Yy^y^Y^y^-^jVi^^-y^ly^^^^K (0) 
203mg (0. 1 8 m m o 1 ) N DME ( *? * V ^ 1/ =^ # is ) 

8 0mb ^tthy nTkit [^tthy 7^2. 9g (2 
7 m m o 1 ) & 7k 1 5ml \Z m M 3 £ A *L , 7 8 °C t? 1 5 B|f« 
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^(D^k, m M. £: t? U , #f ffl H & £ BiJ-L N 7k, ^ ^ y — X 
i;^^t^Ta^ttt^a B B 4. 8 gSr#fc„ 

^ ft 3r , h/l^^>-^fflV^T^^ H H BL,^^%(B-2.8 5 ) 2. 
5 g ( 3 . 1 m m o 1 , Jft * 3 5 % ) £ # „ FD-MS©|£ 

FD-MS : calcd for C 60 H 39 N 3 = 80 1 , found, m/z = 801 (100) 
* , HPLC (*7iM OD S - 3 V, f ; 7t b - h 

y/V/7"f^t: Fn77y=8 5/1 5 , ttHU Vtf : 254 
n m % fit: 4 0°C) ft $f <D s w©t>«00#E*tt; 9 9. 3% 

& ± «t 9 % # e> ft & * « , @ ft t? s r t & m m u ± „ 

^{fl5 C{b^#) ( B — 4 0 5 ) ] <D#£fc 




( i ) ra * ( i m - i i ) <d & m 

2 0 O m 1 ©77^a|u7/My^iT3, 5 - i?^n* If 7 
x = ^3. 5g (11. 2mao 1) , (IM-1) 3. 

2 g ( 1 1 . 2mmo 1) , 7f7 :) f^Mi7x=;l/*^7^y 
^7'^^ (0) 260mg (0. 22mmol) % DME ( v= 
^ ^^x^y) 6 0ml s MJ l> A 7K » [^ttM) 

£ A 3 . 6g (34mmol) Om 1 tgg] ^ A ft , 7 

8 °ct i 5 ^mmw bfc 0 



82 



WO 2005/063920 



PCT/JP2004/019727 



* <o « N ins-e^^i, w m n & ^ su l , m m =5- ?v x* m & 

tft^t, tftfe (IM-1 1) 2. 9g (6. 1 m m o 1 N Jfc 
m 5 4 %) & # o FD-MS©JBflfe3te*SrWTte^-r. 
FD-MS :" calcd for C 30 H 20 BrN=475, found, m/z = 475 ( 1 00) 
( 2 ) -fb^#I ( B - 4 0 ' ) (D&f& 
3 0 0ml (D7 =7 * =i \ZT JV=t ,*¥mW-{ I M - I 1) 

2. 4 g ( 5 . Ommo 1 ) % 2 , 2 - tf f ]) 5 8 0 m g ( 0 . 

3 7 m m o 1 ) , 1, 5 — ^^n^-^^^ac^l. i g (10m 
mo 1 ) , ^^^ot^^^x=;l/^^^r;H . Og (O. 3 7 
m m o 1 ) %LZ$m7k D M F 1 2 Om HAIl, 6 Ottl 4B|f| 

RJSUTt, 7k 1 2 Oml & A th , 4ff ffl iH % <5 SU L , 7k , ;>< ^ 
/ — X X* ^ if* ^ T? gfc # # % h A- ^ -V W W & U % ffc # 4b ( B 
-40') 1. 8g (2. 3mmol N i&^46%) & # fc 0 F 
D-MSOif i*^^T(0^f 0 

FD-MS : calcd for C e0 H 40 N 2 =788, found, m/z = 788 (100) 
* 1t % HPLC (^7^A:ODS-3V N ^Kj^@:Tirhc=.h 
!i>/f f7k KP75^=85/1 5 N ^ a U V jfe S : 254 
n m , : 4 0°C) # #f © HI s £ <D <D © jffi ft « s 9 9. 8% 

w _b «t t> , # & n 5^ n « N u famx-h & ^ t %mmvti 0 
Gf&me iit^m ( c - 3 ' ) © -a- & ] 
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(l) f S3 # ( I M - 1 2 ) (D-gr)$ 

1 L ©7 7^ 3 t7/l^^y^?)lT,i^T' 3-^ao-4-3 

— K^^^Vl 9. 4g ( 6 1 m m o 1 ) % «f> W # ( I M - 1 ) 
1 7. 6 g (6 1mmo 1) . 7 h 7^^ b'J 7i^/V*^7^ 

^ £ A (0) 1. 4g (1. 2 m m o 1 ) N DME ( S? ^ 

Y $ is) 4 4 4m 1 , Kit P 7j< & ^ C^^^hy 
!> -A 1 9. 4 g (1 8 3m mo 1 ) £ 7.K 9 2ml J£|g$fU£fAtL, 
7 8 °C T* 1 5 B# Hfl Jft j$ L ft o 

^ot , £ is. * t? Jfr u , w ffi H & '■*> su b v 7X , ^ * / - r. 

* BfJ ft: ( I M - 1 2 ) 12. 2 g (2 8mmo 1) , t$46%) 
# fc o F D - M S <D Wi\ M & * % T ^ "f o 
FD-MS : calcd for C 24 H 15 BrC 1N=43 1 , found, m/z = 431 (100) 
( 2 ) m Pf ( I M - 1 3 ) <D & & 
3 0 0ml ©77^a}cT;V=f ^ # I^T, (IM-1 

2) 6g (1 4mmo 1) % Hi* y 6 0 m 1 , T 
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)V 6 0 m 1 % Atb, - 4 0 °C \H $t 4> b , ft # b * # 7 ^ *^ A* ^ 
f/HJf ^ (1. 6M^^rfy^S) 9'. 4ml (15mmo 

1 ) ^ 1 O^^ittlTtfco 

3E in , 2 B# re ft # : , * * ^ h y W g (4 2mm 

o 1 )^x-f/I-2 0m 1 tt^tfcSUrl O^ltXSTl, 

tif?6 H# Pel ft # b o 

•eof 0°Ct^ib„ISt4 5 m 1 £r 2 0ml (75 tK T? # 3? b 

Tc^g^iP^T, Hfc4B#roft# bfc, 

f/vxytifflt^^IRn- M:ti$^7 Om 1 <E> zfc R 
fP^^TK "T?Jifi Kifei*- bfii & *S * Sfe & ^ W A 
b 7c 0 

£ £Dt^^51f . t^Ji^li b, #fc tbfcttftlilf*:* T H F 2 

0 m 1 « ffi b N ^^fy 7 0 m 1 & M X. , W. JE T #T £H & £ ^> ii 
b> IHi^ ( I M - 1 3) 4. 1 g (1 Omm o 1 ) % Ifc ¥ 7 1%) 

FD-MS : calcd for C 24 H 17 BC1N0 2 =397, found, m/z=397(l00) 
( 3 ) * m ft ( I M - 1 4 ) <D&f& 
3 0 Om 1 ©77^=> t7;Vd>#|^T> 4" RB # (IM - 1 
3) 4. Og (1 Ommo 1) , tffi^ (IM-1 2) 4. 3g 

(1 Ommo 1) , T h 7 * * h !) 7 x ^/P*7 7 ^ 7 
J* (0) 230 mg (0. 2 m m o 1 ) N DME ( i? * b */ ^ 

2 om i xt>^itb y 7^7kif (^tt b y i> a 3 . 

18g (30mmol) 8m 1 ^Atl> 7 8 °C T? 

1 5 B# ft # b 7c 0 

^ # , ^ j& * T 7£ ^ b % *Ff tH iH & % S»J b x 7k, * # ; — >V R 
Tj?^driJ-^-e^fc#-^ N h;l/xy^bSiB B 0 LT^f|#: ( I M - 1 
4 ) 4 . 9 g ( 7 . Ommo b H$7 0%) £ # 7c D F D - M 
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FD-MS : calcd for C 48 H 30 C1 2 N 2 =704, found, m/z = 704 (100) 
(4) fc&yo ( C - 3 ' ) (D&m 

3 0 0 m 1 ©77^^t7/W=''yf H^T, * M ( I M - 1 
4) 4. 8g (6. 8 m m o 1 ) , 7is;V^pyK (4 1mm 
o 1 ) , N i (PPh 3 ) 2 Cl 2 650mg(1.0mmol), 
by^m^/V/jN^^^VSSOmg (2. Omm o l) s K 3 P 
O 4 • n H 2 O 2 1 . 6g (102mmol) s tR h /!✓ 3i ^ 1 0 
0ml A tt s 1 0 0°Ct 2 4B|M#lfCo 

R Jfc * £ ii b , 5«t*7^fci»tt, life^^^xf 
t)5 h;Vxy^bfffe B |L, ft^^ (C - 3 ' ) 2. 2g (2. 8 
m m o 1 , JR 2p 4 1 % ) * # fc 0 F D -M S ©itif %^TI- 

^ i~ Q 

FD-MS : calcd for C 60 H 40 N 2 = 788, found, ra/z = 788 ( 1 00) 
3c N H P L C (#7^:ODS-3V,^»lt@:Ti?h^h 
K o 7 v V = 8 5/1 5,^tHUVjgft: 2 5 4 
n m % 2B. ft : 4 0 °C ) ^*fOSg* N £. © <D <D & & > 9 9 . 5 % 

fe O fc o 

si ± «t 9 N # & tb 7h ^ n. « , s ft t? s - t % m m l fc o 

H #ij 1 

2 5mmX7 5 m m X 0 . 7 mm?© I TOS5lli#t^7 

*&m* J y^p t° /V r a- — a* * t it & * & 5 # m tT >& 

31 0J ® £ « 5 «t 5 (CUtlJ? 1 0 nmOi7^o^7 = yi 
(UT rCuPcfj iPSlHf^o ) Sr JH b fd o -^CuPc 



86 



WO 2005/063920 



PCT/JP2004/019727 



WE tt , IE ?L & A ® £ b T -f -S c CuP ciC^ltlltT, 
CI II _h IIU? 3 0 nm©4, 4' - fcT * ■ [ N - (1 - ^ 7 ^ ) 
-N-7x^/V7? 7] tT7x=A/I (£^T To-NPDRj £ 
B& IB'-T 5 „ ) & fife m b o rOa-NPDgftjE?Lilli tT 
Ultgi-^o H ^ s a - NPD1±^1J¥3 0 n m O Jb IS <ffc 

4b (a - 7 ' ) ^$7F^Htill, f§ 5fe Ji £ j& II b fc 0 
m m K % "9 A/ ft IS 3fe <7> I r^I»flcK-^y h t Lt, h V * 
(2-7x^;l/tl Ir ( & T T I r (ppy) 3 J km 

IB i~ 5 o ) Sriatfc. 

^Jtitlcfefn I r (ppy) 3©l^«5li%i tfc 0 

ci(7)il«s ^7feji^b-c«fgi-§ 0 

^ IH _h N JR ff 1 0 n m <D (1,1' - t^7x^;V) - 4 
- * 9 — h ) \f * (2-^;v-8-^; U / 7;^;x 

n ( w t > . • r b a i qim kmmi-% 0 ) ^^mi^tc 0 
~ <D b a i q mfcjEjLmmm t vxmm-r z> „ 

Kfcs^«^flt_t^l^i¥4 0 n m O 8 - t Kn^'>^; JJ ^OT 
/V^^A^^(J^T, r A l qij £ W&fBi- 5 „ ) & j&Bg b 0 
£ © A l qlfit^ftAli LtiifSo 

/Nn/fyftT/U* y ^StfcSL i FSrO. 2nm© 

~ <D A 1 / L i F & 8i £ LT1<„ 
£ <T> «fc 5 ^ ItfiE L *^-Srf^3S bfe 0 

£ <D^^-fc:ov>T N iiS&&SrfT&o fc £ £ ^>,«JBE 5 . 8 V N 
m^^^O. 2 3mA/cmM-T, & 1 0 1 c d / m 2 <D ft 

hti, &mmmte ( o . 29, 0. 64) , 

»4 3.' 2 c d/Atfeofc, 
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tfc, ^ (om^F ^wnnm 5 o o o c d/mMutsiiiii) 

^t N g| 2 5 0 0 c d / m 2 £ £ te, 

1 1 2 6 Hf ^ T? S> o It o 




CuPc ^ — NPD 




^ftfj 2 ~ 6 

3§3fcJl<a**b*t$Hfc;'£^ ( A - 7 ' ) tiUT, & 1 te. IE ft 
<ZMfc^ 4^ £ f£ J£ 1" 5 ^ ^ « II Jfe $1 1 £ IH=P^^fe-C^^E L fi§ 

injfc^ui ims^LT, s « m ^ a? ft . -fe 

JtK^J l 

(A - 7' ) fc ft £ T , £fl © T IB 

te##> (cbp) &f ffits^^ftii^Ji 
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lb-&#j (CBP) 



J* «E #1 2 

^^ii^^^ h *f *Mb ft (A - 7' ) ic ft x. T , *n <£> T SB 
fls 4& (CTP) SrffltSK^ttil^il ^io^ife'eftl 




it-Bum (ctp) 
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1 





. ^ Mi S ,7-) 
•3c 7C >w ^ 


(V) 


US' Y7?f 

if 
T-U /JSC 

(mA/ 
cm 2 ) 


mm, 

(cd/ 
m 2 ) 


(cd/ 
A) 


&miM.w 

(x,y) . 


mm) 




A-7' 


5. 8 


0. 23 


101 


43. 2 


(0. 29, 0. 64) 


1126 


S84fe#ll 2 

/JUi \S'l *-* 


A-16' 


5. 6 


0. 25 


99 


39. 7 


(0. 32, 0. 61) 


657 




B-3' 


5. 5 


0. 23 


104 


46. 3 


(0. 32, 0. 61) 


1073 




B-28' 


5. 4 


0. 24 


105 


43. 5 


(0. 29, 0. 64) 


912 


^ 5 


B-40' 


5. 5 


0. 23 


101 


• 44. 7 


(0. 30, 0. 64) 


1086 


6 


C-3' 


5. 8 


0. 26 


10.0 


38. 9 


(0. 31, 0. 61) 


719 


Jttfcfcl 1 


CBT 


5. 4 


0. 31 


101 


32. 6 


(0. 32, 0. 61) 


305 


m m 2 


CTP 


6. 1 


0. 78 


104 


13. 4 


(0. 33, 0. 61) 


62 



7C D 

% #11 7 

2 5mmX7 5 m m X 0 . 7mmjf © I TOSItS#f ^7 
^ S « y/n t° 71- T 71- = — 71- -C & a Sr 5 # W fir ft 

i^-fc^^ , * tiT 3 #J <73 ® _h _h|B 

S ttffi & 9. 5 ± 5 \Z V X mm 1 0 n m <D _h fg C u P c j£ & 
Bl U 7b 0 ^©CuPcift, I?LaAlKT|if5 0 CuP 
c^O^JK(-^itT % r©l±tIJ?3 0 nm© 1 , 1' -tf^ 
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[4-N, N - ( /< 7 h V /V ) - T ^ J "7 a =. ;V ] ^ n ^ dr 
VII ( T TTPACflU i: B& IB i~ 5 o ) • % fifc fll b fc 0 
££>TPACJ8n2IE7Ll&j£S£ Ltiif§ 0 
IC, i©TPACliitll3 Onm©ft £-#5 (.B — 3 ) 

IH B# t) A, % \k <D I ril«frHt,.I r tf * [ ( 4 , 6 

- 7 /!✓ n 7 a = ) -t°!J>?^— h-N, C 2 ' ] faUt 

— b (»T r F I rp i cj- i»Et5. ) IriJD tfco 
* 3fe H f *5 it 5 F I r p i c(Dl^ij;7li%i 

r <d m » % is 5t s £ b t #t t g 1- § o 

u©lJ:(:, K«3 0 nmO±IBA l q flU ^ JH b 7c 0 
- © A 1 qtttt^aAii LTiifSo 

^©Ifes^cr^^^r/V^y^JRTfabSL i F £ 0 . 2 n m O 
m £ Hi UK * b. N ^ V ^ . T/W?~?A£rl 5 0 nm©J| $ tlf 
bfco • ; 

CI CD A 1 / L i FliiStttK. 
« ^ ^ ^ 0 . 4 7mA/cm 2 fcT, IISl 0 1 c d / m 2 O # 

6 * & # & n s &&mmi& (o. i 7, o. 37) % 

f4 2 1 . 6 c d / A & o fc o 

^o*^-srt)^^^5 ooc d / m 2 izx mnmmm & 

^ 2 5 0 c d/m 2 ^ T? a^ftft -f- 5 & RQ (ij^^-fft) « N 7 

1 B# HQ tfeofCo 
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miMM 8 

mtfom 1 fc*5V>T > ^^H^^l^ (B-3' ) tCf^^Ts 

( b - 4 o ' ) fc^JSi-s^^te^Jfefcii £ R * <o m -v 

R Xf ¥ ftft * & & M 3fe L fc o * * 2 l^t„ 
J:h $fe 00 3 

^Ttil^*^ h # m- it & m (A - 7' ) Jcl ft £ T N ^^^_hf2 
4b (CBP) SrtffitS^^ft^lfe^l irl^^O^^t 5 ^-^ 

M R rj ¥ Wt 0 # Sr $9 3t L fc o * £ * 2 ^ ^ f o 
it tfe 011 4 

h # ^ & m (A — 7 ' ) ft X. T , £R O T IE 

ft -a- m (c z tt) ^ffi^-rs^^-ttsfejfe^ji tm&ojjfe-v^ 

£XlJ*¥*#ifr«r8!!J£Lfco *S * & * 2 l£ ^ "f 0 
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it&m (CBP) 

it mm 5 

mytmvyfs^ but^it^m (a - 7 5 ) m ft x , ^^p<d±w5 

fc-£4fc (ctp) ^tflt^^^ttHi^i i PJ*S HI 



2. 







(V) 


(mA/ 
cm 2 ) 


(cd/ 
m 2 ) 


mtft 

(cd/ 
A) 


(x, y) 


mm) 




B-3' 


7. 8 


0. 47 


101 


21. 6 


(0. 17, 0. 37) 


71 


8 


B-40' 


7. 5 


0. 44 


103 


23. 6 


(0. 16, 0. 37) 


63 


J:bi^^!l 3 


CBP 


7. 8 


1. 70 


98 


5. 8 


(0. 16, 0. 37) 


19 


Jfc <i$ 09 4 


CzTT 


8. 3 


0. 86 


101 . 


11. 8 


(0. 16, 0. 37) 


9 


Jt^i5 


CTP 


12. 4 


10. 9 


87 


0. 8 


(0. 16, 0. 37) 


2 



m 2 (D Msg: & h s^fz&w <D#m e l m^-m umzm ^^tc^m e 
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« # (D m m 

1. TIB — (1) t? * s ti z> %0 h & & : 
Ri R3 R5 R7 



Cz Ar 1 Ar2 Ar 3 Ar-4 — Cz 



R2 R4 R 6 Rs 



X 1/ ^ V 



(1) 



TIB- 5£ (2 a) X (2b) 




(2a) 




(2b) 



(5£^K A»^,^^. - (CR 9 R 10 ) „ - n " - ( S i R ! x R j 
2 ) a - „ - N R ! 3 - , -O-, X«-S-^^L N niil-3 

o S ifc &r :b 1~ <, R 9 ~ R x 5 « , ■£ *i fri & {c , 7k $ JJR N w 

mm^^mm^m 3 ~ 4 o©iiis,sit l < ttitt©^ 

If ifc 1 ~4 0©7;^^^iJ|t L< (iif i^^^if 6 
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^ b , R 9 £ R x o . XftRntR^ftS^tg^frafPXft 

b < «^g^^>^*#:i ~4 o (DT/i^^^ & b < 3§ 

W*:<Dmm^ 6 ~4 0 COT y -^t^r^l.Iit b < iilt^© 

mm^c7 ~ 4 o<^T7/v^/v^,«m% b < nit^©^it2 

~ 4 0C9T7l^^r^/l-S,»m^ b < itilt©^if 1-4 0 <D 

7;v^/v7 5 ;s,»i^ u< n m mm <d m m m 6 ~ a o <dt v 
-/v7$;iafittH< fittto^ft 7 ~4 0(DT7 

^^r;l/7 ^ 7 llrtto ) 

Ri~R B tt, ^n^nmiLK, fomm^, w^h b < « ^ a 

$1 © 5it ifc 1 ~ 4 0 07;^/HJtt u< ^^am^^iiT- 
!$: 5 ~ 4 o©^#-Mt*at^ N e$l&b< liif i©^if i~ 

4 0©7/V3=3 f .^S,ttt)l< «^S^O^^^i6:6~4 0© 
^^JfcliHbzkSSS.SifefcbX ttlil©K*l6~4 o©7y 
— ;^^i/UIH<ft«tl^il7~4 0©77;^ 
A- ^ MWkh b < te3£»$l<D^P|fi&:2~4 o ©7^^^;H, g 

mh u< tiifn©^i»:i ~4 o^t^^/i-t^ / m.m^h 
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